In the studies of Melilotus dentatus Pers. populations from different geographically remote areas (North Caucasus and Kazakhstan), a compex approach of intra-and inter-population analysis of taxonomically important molecular markers (ITS) was used. The analysis of receptor gene nfr5 was also made. It is shown that the Melilotus dentatus Pers. plants differ at both intra-and interpopulation levels. A consolidation of sweet clover's populations to clusters is observed according to their geographic location. An independent distribution of populations on receptor part of nfr5 gene concerning cluster structure of ITS region is determined.
("Beckman Coulter, Inc.", USA). Each sequence was analyzed in two directions. The data on nucleotide sequences of ITS spacer and nfr5 gene were statistically processed by software of the sequencer CEQ ™ 8000 Genetic Analysis System. Alignment and assembly of nucleotide and protein sequences was carried out in the program Vector NTI Suit 8 (www.invitrogen.com). Phylogenetic trees were constructed using the programs ClustalX (www.clustal.org) and FPQuest ("Bio Rad", USA).
Results. Figure 1 shows geographical location of populationsthe sources of studied samples of seeds (with numbers of corresponding sites).
The molecular genetic diversity of these populations was studied using both RAPD-analysis and determination of the nucleotide sequence of ITS spacer of ribosomal DNA. A special attention was paid to genetic diversity of the receptor fragment of nfr5 gene whose products are presumably involved in recognition of the rhizobial Nodfactor.
The first phase of this research was RAPD-fingerprinting and the analysis of plant DNA for taxonomically significant regions (ITS). The results of RAPD-analysis ( Figure 2 ) were used to construct the dendrogram of phylogenetic relations of the studied samples of sweet clover (Fig. 3) reflecting both intra-and interpopulation differences. Sub-Aral populations were found to be fairly uniform (except the variation in minor fragments) and their profiles were clearly different from the population of Northern Caucasus (although several samples had identical RAPD-profiles). Further analysis of ITS spacer and the receptor fragment of nfr5 gene was performed using three samples of Melilotus dentatus Pers. having the most polymorphic RAPD-profiles selected from each population (Fig. 2) . The sequenced ITS of rDNA included a high-conservative sequence of 5,8S-subunit of RNA and two transcribed spacers ITS1 and ITS2. Specific properties of these spacers are multi-copy occurrence, small size (600-700 bp), and coordinated evolution (11) , which makes them taxonomically significant molecular markers in phylogenetic studies of higher plants (12) .
The examined nucleotide sequences of ITS spacer had a size of 687 bp; these findings were used to construct the dendrogram showing phylogenetic relations of the studied populations (Fig. 4) . The obtained data were fully consistent with the results of RAPDfingerprinting. In both cases, the populations of sweet clover from Sub-Aral region and the Northern Caucasus were found to belong to separate clusters whose degree of difference corresponded to isolated populations.
Detailed analysis of nucleotide sequences of ITS spacer revealed point substitutions in ITS1, 5,8S and ITS2 (Fig. 5) . In ITS2, it was identified three variable sites with nucleotide substitutions (positions 494, 611 and 648) uniquely indicating the differences between the studied populations from Sub-Aral and the Northern Caucasus. Knowing from the literature that ITS1 and ITS2 are considered as evolutionary conjugate spacers, it can be assumed that genetic changes might affect them both. However, in the studied samples of sweet clover, the maximum of polymorphic sites was observed in ITS2 (Fig. 5) . ITS2  79  160  391  494  611  648  Consensus  G  T  A  T  C  A  G  T  A  T  C  A  G  T  G  T  C  A  1   3  7  15  G  T  A  T  C  A  G  C  A  T  C  A  G  T  A  T  C  A  2   3  10  13  G  T  A  T  C  A  G  T  A  A  T  T  G  T  A  A  T  T  3   3  10 During the molecular genetic analysis of nfr5 gene, the obtained sequences of nucleotides and amino acids were aligned relative to the receptor fragment of nfr5 gene of Galega orientalis Lam. In the studied populations of sweet clover, the domain structure of the studied gene fragment was determined, which was equal to 778 bp. The maximum number of variable sites was found in LysM-domains: in LysM1 and LysM2 -four, in LysM3 -three variable positions (Fig. 6, 7 ).
LysM1
LysM2 LysM3  180  198  235  281  359  402  448  469  536  565 608 The analysis of amino acid sequences showed that the number of sites with substitutions in domain LysM1 reduced to 2, in LysM2 -to 1, while in LysM3 it remained unchanged equal to 3 (Fig. 7) . The increased rate of non-synonymous (significant) substitutions in LysM3-domain may be the evidence of evolution of this gene through dynamic selection leading to many modifications of the plant receptor in interaction with bacterial signal.
Comparing the dendrograms constructed upon the data of nucleotide sequences in the receptor fragment of nfr5 gene and ITS spacer (Fig. 4) , it can be seen that the dendrogram of nfr5 gene wasn't exactly close to RAPD-and ITS-dendrograms both consistent to each other, and it wasn't anyhow associated with geographical location of the studied populations. Probably, such variation of substitutions in the receptor fragment of nfr5 gene occurred regardless of geographical origin of plants; this may reflect ecological plasticity of sweet clover in a changed environment, its ability to subtly respond and adapt to bacterial signals (Nod-factor), as well as the transfer of genetic material between populations.
The resulting nucleotide sequences of regions for ITS and nfr5 gene of sweet clover were deposited in NCBI database with the following numbers:
